PCT 

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 



(51) International Patent Classification 6 : 
A47L 9/00, 9/24, 9/28 



Al 



(11) International Publication Number: WO 98A34529 

(43) International Publication Date: 13 August 1998 (13.08.98) 



(21) International Application Number: PCT/SE98/00126 

(22) International Filing Date: 29 January 1998 (29.01.98) 



(30) Priority Data: 

9700465-9 



1 1 February 1997 (1 1 .02.97) SE 



(71) Applicant (for all designated States except US): AKTIEBO- 
LAGET ELECTROLUX (publ) [SE/SE]; S-105 45 Stock- 
holm (SE). 

(72) Inventor; and 

(75) Inventor/Applicant (for US only): CASTWALL, Lennart 
[SE/SE]; Kanalvagen 20, S-184 41 Akersberga (SE). 

(74) Agents: ERIXON, Bo et ah; AB Electrolux, Group Patents & 
Trademarks, S-105 45 Stockholm (SE). 



(81) Designated States: CN, JP, US, European patent (AT, BE, CH, 
DE, DK, ES, FI, FR, GB, GR, IE, IT, LU, MC, NL, PT, 
SE). 



Published 

With international search report. 



(54) Title: TELESCOPIC TUBE SHAFT FOR A VACUUM CLEANER 




(57) Abstract 

A telescopic tube shaft for a vacuum cleaner including an outer tube (11) which is slidably arranged on an inner tube (10). The outer 
tube encloses at least a part of an electric conductor (17) extending mainly between the upper and lower ends of the telescopic tube shaft. 
The conductor includes an electrical connector (18, 21) at the upper and lower ends of the telescopic tube shaft. A portion of the inner tube 
(10) is surrounded by a coil spring (16a) and the conductor (17) extends parallel to the spring (16a). 
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TELESCOPIC TUBE SHAFT FOR A VACUUM CLEANER 

The present invention relates to a telescopic tube shaft for 
a vacuum cleaner comprising an outer tube which is slidably 
arranged on an inner tube, the outer tube enclosing at least a 
portion of an electric conductor extending mainly between the two 
ends of the telescopic tube shaft and being provided with an 
electric connection means at the lower and upper ends of the 
telescopic tube shaft. 

Such telescopic tube shafts are generally known, and are 
used to transmit electrical energy from the vacuum cleaner via a 
hose connected to the vacuum cleaner and a tube handle to a 
nozzle connected to the telescopic tube shaft. The nozzle 
comprises a brush roll driven by an electric motor, or other 
electric equipment. Such telescopic tube shafts are, for 
instance, described in DE 4404394 and US 4319380. In order to 
permit lengthening or shortening of the tube shaft, the conductor 
is usually spirally wound and placed within a protective 
elongated pocket arranged on the outside of the tube or between 
the two tubes. This, however, means that the manufacturing 
process becomes complicated which means that the tube shaft 
becomes relatively expensive. 

The present invention is directed toward a telescopic tube 
shaft which is simpler and, hence, cheaper to manufacture and 
which incorporates a conductor therein. 

In accordance with the present invention, a telescopic tube 
shaft for a vacuum cleaner includes an outer tube which is 
slidably arranged on an inner tube. The outer tube receives at 
least a portion of an electric conductor. The tube shaft has an 
upper end and a lower end, and the conductor extends between the 
upper and lower tube shaft ends. The tube shaft upper end 
includes a first electric connection means and the tube shaft 
lower end includes a second electric connection means. A portion 
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of the inner tube is surrounded by a coil spring and the 
conductor extends spirally and generally parallel to the coil 
spring. 

In further accordance with the present invention, the 
5 conductor is electrically insulated from the spring, and the 
spring and conductor are surrounded by an insulating cover. The 
insulating cover includes bridge-shaped flexible parts connecting 
adjacent winds of the cover. 

These and further features of the present invention will be 
10 apparent with reference to the following description and 
drawings, wherein: 

FIG. 1 is a vertical section through a device according to 
the present invention; 

FIG. 2 is an enlarged cross-sectional view of a part of the 
15 device shown in FIG. 1; and, 

FIG. 3 is an enlarged cross-sectional view of a second, 
alternative embodiment of the present invention. 

With reference to FIG. 1, a telescopic tube shaft according 
to the present invention is shown to include an inner tube 10 and 
20 an outer tube 11. The inner tube 10 is slidably arranged within 
the outer tube 11. The inner and outer tubes 10, 11 can be 
releasably secured to each other in a desired extended position 
by operation of a locking means 12. 

The outer tube 11 has an inner tube part 13 and an outer 
25 tube part 14. The outer tube part 14 encloses a cable 15 having 
two or more flexible conductors 16, 17. The cable 15 extends 
axially through a passageway formed in the outer tube part 14 
between upper and lower ends 14a, 14b of the outer tube part 14. 
At the upper free end of the telescopic tube shaft the cable is 
30 connected to a first connection means 18. The connection means 
18 is designed as a male connector which is adapted to be 
connected to a corresponding female connector on a tube handle 
(not shown) arranged on a hose connecting the tube handle with 
the vacuum cleaner or, alternatively, directly with the vacuum 
35 cleaner for a hand held vacuum cleaner. 
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The inner tube 10, which is preferably made of plastic, 
comprises a tube shaped body 19 supporting a sleeve 20 arranged 
at a lower portion 19a of the telescopic tube shaft. The sleeve 
20 is provided with a connection means 21 designed as a female 
connector facing the lower end of the telescopic tube shaft and 
being intended to cooperate with a corresponding male connector 
on a nozzle (not shown) , which is, for instance, provided with a 
brush roll driven by an electric motor. The conductors 16, 17 
extend axially through the sleeve 20, and the connection means 21 
is connected to the lower ends of the conductors 16, 17. 
Preferably, the sleeve 20 is fixed to the tube-shaped body 19. 
Alternatively, the sleeve 20 may be slidably secured to the tube- 
shaped body 19 and retained in a suitable position by means of 
frictional forces or mechanical holding means. 

The conductors 16, 17 are, in an area between the sleeve 20 
and a lower end 11a of the outer tube 11, spirally wound about 
the inner tube 10. Preferably, at least a part 16a of one of the 
conductors 16 is shaped as a coil spring made from a 
comparatively thick metal thread, as illustrated. The spirally 
wound part 17a of the other conductor 17, which preferably 
comprises several thin threads, is surrounded by an insulating 
layer 22 preventing the spirally wound parts 16a, 17a of the 
conductors 16, 17 from contacting each other. 

The spirally-wound part 16a of the one conductor 16 and the 
insulating layer 22 are enclosed in a cover 23, preferably of 
plastic, which slides easily over the inner tube 10. The cover 
23, via bridge-shaped flexible parts 24, connects adjacent winds 
of the conductors 16a, 17a which are concealed within the cover 
23. The cover 23 has a freedom of movement with respect to the 
inner tube 10 to permit the cover to be pulled out or extended in 
a lengthwise direction and, with the sleeve 19, placed at the 
lower portion of the inner tube 10. Accordingly, the cover 23 
may be elongated or retracted to accommodate relative movement 
between the inner and outer tubes 10, 11. 

The embodiment shown in Fig. 3 comprises two conductors 25, 
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26 with surrounding insulating layers 28, 29 that are embedded in 
a plastic cover 30 together with a coil spring 31. The coil 
spring 31 can either serve as a third conductor, if necessary, or 
serve solely as a spring, if two conductors 25, 26 are 

5 sufficient. Naturally, it is within the scope of the invention 
to use any number of conductors together with the coil spring. 

The built-in coil spring 31 causes even distribution of the 
spirally wound conductors 25, 26 over the area between the sleeve 
20 and the lower end 11a of the outer tube 11 independently of 

10 the position of the inner tube 10 with respect to the outer tube 
11, while the cover 30 protects the inner tube. It is also 
within the scope of the invention to eliminate the bridge-shaped 
parts 24 and, instead, make the spring 31 and the conductor or 
conductors 25, 26 as one single coil embedded in plastic. 

15 By connecting the upper end of the telescopic tube shaft 

with the tube handle and the lower end of the tube shaft with an 
electrically driven brush roll nozzle, electrical energy can 
directly be transmitted from the household power outlet or socket 
via the vacuum cleaner to the brush nozzle. 
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CLAIMS 

1. A telescopic tube shaft for a vacuum cleaner comprising an 
outer tube (11) which is slidably arranged on an inner tube (10), 
the outer tube receives at least a portion of an electric 
conductor (17), said tube shaft having an upper end and a lower 
end and said conductor extending between the upper and lower tube 
shaft ends, said tube shaft upper end including a first electric 
connection means (18) and said tube shaft lower end including a 
second electric connection means (21) , characterized in that a 
portion of the inner tube (10) is surrounded by a coil spring 
(16a), said conductor (17) extending spirally and generally 
parallel to said spring (16a) . 

2. A telescopic tube shaft according to claim 1, characterized 
in that the spring (16a) is a portion of an additional conductor 
(16) which extends between said first and second connection means 
(18, 21). 

3. A telescopic tube shaft according to claim 1 or 2, 
characterized in that the conductor (17) is electrically 
insulated from the spring (16a) and said spring and conductor are 
surrounded by an insulating cover (23) . 

4. A telescopic tube shaft according to claim 3, characterized 
in that the insulating cover (23) comprises bridge-shaped 
flexible parts (24) connecting adjacent winds of the cover. 

5. A telescopic tube shaft according to claim 3 or 4, 
characterized in that the cover is made of plastic. 

6. A telescopic tube shaft according to any of the preceding 
claims, characterized in that the first connection means (18) 
comprises a male connector and the second connection means 
comprises a female connector. 

7. A telescopic tube shaft according to claim 6, characterized 
in that the inner tube (10) supports an outer sleeve (20) 
arranged at a lower part of the inner tube, said outer sleeve 
holding said female connector. 
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8. A telescopic tube shaft according to claim 7, characterized 
in that the outer sleeve is slidably received on the inner tube. 
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